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Surveying Sea Otter Abundance within Tribal Boundaries to Determine Trend 
and Affect on Local Management Plans

As part of the Section 119 of the Marine Mammal Protection Act, The Alaska Sea Otter and 
Steller Sea Lion Commission (TASSC) is able to enter into co-management agreements with the 
U.S. Fish and Wildlife Service for the:

•	 	 purposes of collecting and analyzing data on marine populations,
•	  monitoring harvest of marine mammals for subsistence, 
•	  participating in research, and 
•	  developing co-management structures.

Through this section of the MMPA, TASSC requested a project to develop and implement a 
small boat survey protocol with tribes.  
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I. INTRODUCTION

Under Section 119 of the Marine Mammal Protection Act, TASSC made a request to develop and 
implement a small boat survey project. The small boat survey’s main purpose is the collection 
and analysis of data on sea otter populations within tribal boundaries. The information is 
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valuable to a tribe who has made efforts to develop and implement a local management plan. 
One focus of a local management plan governs the harvest of sea otters for subsistence and 
handicraft.

The small boat survey is one of three survey methodologies. Surveys can be conducted from 
shore, small boat, and aircraft. Although considered very accurate, the shore survey was rejected 
because it requires intensive time for observation and its limitation to one or two beaches and 
access may present potential problems. An aerial survey, using an aircraft and pilot, is the most 
accurate of surveys, however, it is cost prohibitive. Additionally, aerial surveys limit tribal 
participation. The small boat survey uses boats which are readily available in a community and 
tribal members with training can implement the survey methodology continuously. 

Some uses which impact a local management plan include movement, other resources, growth, 
and cooperation. The tribe can evaluate sea otter movement into other subsistence food resources 
(examples: clams, mussels; abalone beds). They can monitor subsistence take of sea otters 
and the effect on sea otter population. They can monitor sea otter population growth. Tribes 
can cooperate within each region communicating results of each tribe’s small boat surveys to 
enhance TASSC’s regional management plan.

II. BACKGROUND

A. Trends: Over time, this survey technique can detect changes in population size or 
distribution, therefore, its usefulness is specific to tribal management.  Information about the 
distribution of otters within a tribe’s boundaries influences any development and implementation 
of a tribal sea otter management plan. In a management plan the tribe can implement harvest 
guidelines and site specific hunting areas to enhance the protection of other subsistence 
resources. 

B. Patterns of distribution: Sea otters often segregate by sex with male groups occupying 
more exposed and rugged locations and female groups often found in more protected areas. 
Segregation of old male territories may be seen. Juvenile males may occupy the outer most 
boundary within an area. Single territorial males may be present in or near female areas. 
Female groups are easily characterized by the presence of a high pup to adult ratio and are 
most commonly composed of fewer than 15 individuals. Pups can be found with female groups 
throughout the year. 

It’s not uncommon to see seasonal movement of sea otters. This may be due to a decline in food 
resources in one area. Seasonal changes in weather conditions may cause changes to sea otter 
distribution. 

Information on current distribution changes, particularly as it relates to other subsistence 
resources, assist in developing subsistence harvest. The Sitka Marine Mammal Commission 
identified other subsistence resources within their sea otter management plan. Within the 
management plan, the Sitka Marine Mammal Commission encouraged local subsistence hunters 
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to protect other subsistence resources by delineating “intensive harvest areas.”

C. Habitat Requirements and Survey Areas: Sea otters feed on intertidal and shallow subtidal 
prey, generally in waters less than 40 meters, although forage depths of 40 to 100 meters are not 
uncommon. Local knowledge from tribal members should be incorporated in the initial selection 
of survey sites.

D. Avoidance Behavior, Diving Behavior and Detection Probability: There are difficulties in 
surveying sea otters due to their habitat and behavior. Factors including wind, sea state, glare, 
precipitation, kelp canopies and an animal’s distance from the observer may affect an observer’s 
ability to see an animal on the surface of the water. A factor for survey timing may be influenced 
by seasonal weather patterns coinciding with seasonal subsistence hunts. Survey specific factors 
can also impede visibility including survey platform, observer experience, number of observers, 
and search intensity. Diving behavior by sea otters limits survey accuracy. Some combination of 
these factors results in some proportion of animals not being observed. These factors are mostly 
unavoidable. However, by establishing standardized survey guidelines, these factors may be 
minimized. At the present time, this survey methodology does not correct for undetected sea 
otters. In the future, this survey methodology may change to incorporate undetected otters.

E. Summary of Factors to Consider: Factors to consider in a small boat survey of sea 
otters include (a) shoreline, (b) avoidance behavior, (c) weather and conditions (wind, glare, 
precipitation, sea state), (d) observer training, and (e) limitations of survey platform.

III. OBJECTIVES

The overall objectives of this project are:
A. To develop a standardized methodology and training program for tribal small boat surveys of 

sea otters. The methodology should be easy to learn and easy to implement using boats, boat 
operators and materials readily available to the tribe; 

B. To implement annual trend surveys of sea otter relative abundance and distribution in several 
communities in Alaska; and

C. To monitor long term sea otter relative abundance, distribution, and demographic trends 
within tribal boundaries.

IV. SURVEY DESIGN

Historic surveys should be evaluated to determine if it is possible to replicate previously 
surveyed transects. Local traditional knowledge of sea otter demographics, distribution and 
abundance should be evaluated and incorporated into survey design and development of 
transects. 
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Transect segments shall be denoted on charts with the beginning and ending of each segment 
clearly marked and numbered. Where possible, starting and ending points shall coincide with 
easily detected landmarks. Segment length may be variable and should generally range from 5 to 
10 kilometers. Islands or shoals should be clearly included within the bounds of the appropriate 
transect. For new transects, GPS starting and stopping points should be recorded. For future 
surveys, the GPS starting and stopping points should be utilized. 

V. SURVEY METHODOLOGY

A. General 

Surveys will be conducted in small boats (17 to 50 feet) traveling at speeds of 5 to 10 knots. 
Boats appropriate to the local water are used. For example, a small skiff is used in the protected 
waters near Yakutat, whereas a larger boat is necessary around Unalaska Island with its more 
open waters.   

The boat will travel 100 meters from the shoreline to ensure a reasonable probability of 
sighting otters on the surface of the water and be close enough to include otters sighted on land. 
Observers will calibrate their 100-m viewing distance using decoys placed at known distances. 
The effective track width would be 200 meters (shoreward and seaward distances combined).

The survey track will follow shorelines of the mainland and shorelines of islands. Offshore rocks 
and offshore kelp beds will also be surveyed.

Two observers and one boat operator will be used with one of the observers acting as data 
recorder. The outside or seaward observer will often have fewer otters to count, and thus is a 
good choice for data recorder.

Observers will sample continuously and use binoculars to aid in locating otters. 

When large numbers of animals are encountered, or when otters are scattered, survey speeds 
should be reduced to facilitate counting.

Prior to beginning each shoreline segment, observers will record survey and environmental 
data including location, transect number, date, start time, vessel name, vessel operator, inside 
observer, outside observer, weather, sea state, tide stage, wind speed, wind direction, human 
disturbance and survey conditions.  Appendix A provides the data codes for recording this 
information. A data sheet, which also summarizes this information, is shown in Appendix B.

Pups and adults will be recorded separately using the following notation: # adult / # pups (i.e. 4/1 
would indicate 4 adults and 1 pup in a single group, 4 would indicate a group of 4 adults and 0 
pups.).

Animals are assumed to be observed in the water. If animals are located on land or on an object 
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then different recording notation is required see Appendix A.

Record harassed animals – more information can be found in the section: Level B Harassment 
under the MMPA. Specifically, for animals that have changed their behavior as a result of the 
survey, record the number of animals, species, and behavior after the encounter. Shorthand codes 
in Appendix A can be used, or you can chose to explicitly record the behavior. 

At the end of the survey transect, record the general behavior of animals in the survey transect, 
i.e., feeding, resting, swimming, mating, nursing, etc. Codes can be found in Appendix A. As 
with harassed animals, you can also choose to explicitly describe the behavior. 
 
NO SURVEYS WILL BE CONDUCTED IN THE FOLLOWING CONDITIONS:

* POOR survey conditions (described in Appendix A.)
* Sea state greater than 2

NO SURVEYS WILL BE CONDUCTED IF IT IS CONSIDERED UNSAFE FOR 
PARTICIPANTS.

B. Recording Data in the Field

After working with this program for a number of years, it has become clear that certain standards 
for data recording is desirable. Below are some conventions that we ask surveyors to follow 
when recording data in the field. This will help to ensure that the data collected is clear and 
understandable for everyone, even years down the road. 

•	 Please write neatly. Others may have to refer back to the datasheets years after the surveys 
were conducted. 

•	 If you make a mistake on the datasheet, do not try to erase it or write over the mistake. Please 
cross it out and write the correct data next to the mistake. 

•	 Please cross your “7”s. They can look like a 2, 1, or 7, and a cross will help to distinguish it 
from other numbers. 

•	 Please be clear about which GPS data standard you are using. It is important that we know 
which unit is being used. They can be: 

	Decimal Degrees: (hddd.dddd)  W 157.547* or 
	Degrees Minutes.Decimal Minutes (i.e. hddd*mm.mmm’) - W 157* 32.82’ or 
	Degrees Minutes Seconds: (hddd*mm’ss.ssss”) W 157* 32’ 49.199”

•	 Please check the datum in the GPS Unit before beginning the survey. It should be WGS 84. 

•	 Review the datasheet at the end of the day or on a break to ensure that it is completely filled 
out. 
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C. Level B Harassment under the MMPA

Because sea otters are a protected species under the MMPA, activities affecting sea otters are 
regulated. It is illegal to take or harass a sea otter (with certain exceptions). For this program, 
TASSC has obtained a one-year Letter of Confirmation that permits Level B Harassment of sea 
otter to occur for this program under certain conditions with certain stipulations. 

Level B harassment is defined as: “any	act	of	pursuit,	torment,	or	annoyance	which	has	the	
potential	to	disturb	a	marine	mammal	or	marine	mammal	stock	in	the	wild	by	causing	disruption	
of	behavioral	patterns,	including	but	not	limited	to,	migration,	breathing,	nursing,	breeding,	
feeding	or	sheltering.”

Level A harassment is defined as any of pursuit, torture or annoyance which “has	the	potential	to	
injure	a	marine	mammal	or	marine	mammal	stock	in	the	wild.”
 
Under TASSC’s Letter of Confirmation, Level A harassment is not authorized. 

While conducting the surveys, researchers much approach sea otters gradually to minimize or 
avoid any sort of startle response. Activities must be terminated if the animals exhibit extremely 
evasive or high energy behaviors. Care should be taken when encountering mother-pup pairs. 

As part of the Letter of Confirmation, it is important that information regarding harassment 
is recorded. There is a space on the datasheet to record the general behavior of animals in the 
survey transect (“Behavior”), as well as space to record specific information on animals that have 
changed their behavior as a result of the survey. There is space to record the species, number of 
animals affected and behavior after the encounter. You can chose to use the codes in Appendix A, 
or you may be explicit about the behavior. For example, an encounter in which 4 sea otters dove 
can be recorded in the following way: 

“s.o., 4, D” (for dove) or “s.o., 4, dove”
More information can be found in Appendix A. 

VI. POST SURVEY

A transect guide shall be developed for each survey area. Surveyors shall describe the following: 
A. beginning or ending “highlights” or landmarks for each transect,
B. all known or suspected hazards for each transect,
C. descriptions of island transects and how were they surveyed, i.e. were they small enough 

to survey both sides simultaneously or were they circled?
D. descriptions of areas (including transect numbers) that were unsurveyable because of 

water depth (too shallow) or other hazards described by transect,
E. descriptions of passages where both shorelines were surveyed simultaneously,
F. any additional information available to aid in future survey efforts.

A survey summary form (Appendix C) will be completed which includes how many survey 
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days, how many weather days, how many transects, complete list of participants including boat 
operators, all vessel names, vessel description including length, owner, and motor size.

If Section 119 monies are used to fund the survey, then the following applies: Upon completion 
of the survey, the following shall be provided to The Alaska Sea Otter and Steller Sea Lion 
Commission within one month of survey completion: (1) copies of completed data sheets, (2) 
charts marked with transects (3) transect guides and (4) summary information. If Section 119 
funds are used to fund the surveys, the data sheets and analysis will be provided to the U.S. Fish 
and Wildlife Service, Marine Mammals Management. 

VII. DATA ANALYSIS

The Alaska Sea Otter and Steller Sea Lion Commission shall complete data analysis which 
includes a summary of numbers observed and may include a density of otters as determined 
by actual counts and area surveyed. Results shall be provided to all participating tribes once 
completed. 
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APPENDIX A – Codes for the Sea Otter Survey Data Sheet

Location: Name of Community (e.g. Cordova, Nanwalek)

Date: Date of Survey (e.g. 08/17/00)

Vessel: Name of Boat (e.g. Chugach, Nick’s Skiff)

Operator: Name or initials of Boat Operator. If initials are used, full name should be 
spelled out in the Survey Summary Sheet.

Sea State: sea state 0 = sea calm, like a mirror, no waves
sea state 1 = ripples with appearance of scales, no foam crests 
sea state 2 = small wavelets; crests of glassy appearance, not breaking.           
                    Breeze can be felt on face

Tide: Tide Stage 1 = High tide
Tide Stage 2 = 1/3 of high tide, outgoing direction
Tide Stage 3 = ½ of high tide, outgoing direction
Tide Stage 4 = ¼ of high tide, outgoing direction
Tide Stage 5 = low tide
Tide Stage 6 = ¼ of low tide, incoming direction
Tide Stage 7 = ½ of low tide, incoming direction
Tide Stage 8 = ¾ of low tide, incoming direction

Weather: 0 = <50% cloud cover         5 = drizzle/mist
1 = >50% cloud cover         6 = snow
2 = patchy fog                     7 = fog and rain
3 = rain                                8 = hail
4 = fog and drizzle     

Wind Direction:
 (from compass)

N = north   NE = northeast    NW = northwest,  E = east
S = south   SE = southeast    SW = southwest,  W = west
V = variable,  0 = None

Wind Speed: Wind speed, in nautical miles/hour (e.g. “10”)

Transect 
Number:

The unique number or lettering for the current survey section.

Inside 
Observer:

Name or initials of person observing towards shore. If initials are used, full 
name should be spelled out in the Survey Summary Sheet.

Outside 
Observer:

Name or initials of person observing to the outside. If initials are used, full 
name should be spelled out in the Survey Summary Sheet.

Start Time: Start time of this particular transect. Please use military time or clearly indicate 
AM or PM. 
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End Time: End time of this particular transect. Please use military time or clearly indicate 
AM or PM. 

Human 
Disturbance:

0 = No disturbance          
1 = Slight disturbance (1 - 3 water craft) 
2 = Moderate disturbance (3 - 6 water craft)       
3 = Severe disturbance (6 or greater water craft)

Specific disturbance should be recorded in the comments section. 

Survey 
Conditions:

4 = Excellent - surface of water calm, usually a high overcast sky with no sun 
glare. Sea otters appear dark against a uniformly light gray background of 
the water’s surface. Individuals should be easily distinguished at a distance 
of up to 100 meters.

3 = Good - may be a light ripple on the water’s surface or slightly uneven 
lighting but still relatively easy to distinguish. Individuals should be 
distinguishable throughout the 100 meter swath.

2 = Fair - usually choppy waves or strong sun glare or dark shadows in part 
of the survey track. Individuals in kelp beds, in the lee of rocks, or near the 
observer and most pods are readily identified. Some individuals or groups in 
areas of poor lighting or at a distance may be difficult to distinguish.

1 = Poor- Individuals difficult to distinguish unless very close. Includes heavy 
chop, waves greater than 2 feet, lighting poor. NO SURVEYS SHOULD BE 
CONDUCTED IN THESE CONDITIONS.

Sea Otter
Sighting 
Shorthand:

1/1 = adult/pup   1 = on land (underline) 

              1  = on floating object (circled)
Any other marks/shorthand should be described in comments section or on 
summary sheet. 
Examples:   4/1 means 4 adults & 1 pup
           2 means 2 adults hauled out on land
           2, 1, 3/1 means sighting groups of 2 adults, 1 adult, 3 adults      
            & 1 pup
            5 means 5 adults seen as a group

            1,  1, 1 ,   2 , means 3 separate sightings of adults and a    
                      pair of adults
Animals located on rocks are recorded as animals located on land or hauled-
out. Commas should be used to differentiate between groups/sightings. 

Harbor Seal 
Sighting 

Sighting shorthand for harbor seals should mirror that for sea otters and Steller 
sea lions. 
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Steller Sea 
Lion Sighting 
Shorthand

Sighting shorthand for Steller sea lions should mirror that for sea otters and 
harbor seals. 

Behavior Please record the general behavior for sea otters in the transect – 
B: breeding/mating
F: Foraging/feeding
N: nursing
R: resting
T: traveling/swimming
O: other (describe)

If you would rather not use the codes, you can explicitly describe the sea otters’ 
general behavior, i.e., swimming, diving, feeding, mating, resting, etc.

Species 
Harassed

- For animals harassed during the survey, record their species, number, and 
behavior. 

- For harassed animals, the following codes can be used to record their 
behavior afterwards: 

D: dive
E: extremely evasive or high energy behaviors
I: interference with mother/pup pair, including separation 
Q: quickly swimming away from boat
S: slowly moving away from boat
V: vocalization

- Use the comments section or a separate piece of paper if more room is 
needed. 

- If you would prefer not to use the codes, you can explicitly describe the sea 
otters’ behavior, i.e., swam away, dove, moved away fast, went on land, 
mother left pup, etc. 

Comments: - Record any general comments for that transect. 
- Record GPS start and stop points for new transects.
- Describe human disturbance. 
- Include equipment problems, delays or other interruptions of survey effort.
- Include information that will be summarized in transect guide including 

hazards, landmarks, highlights, description of unusual survey situation, 
shallow water areas, and additional information that would be useful to 
future survey efforts. 

Additional 
Sightings:

Record any other sea life outside the survey transect, including sea otter, harbor 
seal, Steller sea lion. This is also a place to record sightings of other animals 
within the survey transect. Note location of sighting e.g. inside or outside the 
transect. Animals that have been recorded in the past are: eider ducks, killer 
whale, beluga whale, harbor porpoise, dall’s porpoise, minke whale. Recording 
eider ducks is useful since they tend to eat the same foods as the sea otter. 

Field Checked 
by:

Initial in the space provided after reviewing the datasheet for completeness (at 
the end of the day or during a break). 
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APPENDIX B - Field Data Sheet
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APPENDIX C – Sea Otter Survey Summary Sheet
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APPENDIX D - Materials and Supplies

SURVEY GEAR
Write-in-the-Rain Field Notebooks
Charts for each vessel marked with transects
GPS & fresh batteries 
Pencils
Boats
Fuel
Data sheets on write-in-the-rain paper
Binoculars for each observer
Clipboard for each observer with pencil tied on with string and rubber band to hold data sheets
Cooler to keep lunches and gear dry is recommended

PERSONAL GEAR
Rain gear
Cold weather gear
Hat
Rubber boots
Flotation - mustang or float coat
Personal survival gear
Sunscreen
Sunglasses
Survey methodology

OFFICE MATERIAL
Master chart marked with transects

ADDITIONAL MATERIAL FOR TRAINING
100m line and float for calibrating distance
Binder clips for charts
Previous studies and data from the survey area

BOAT OPERATOR SUPPLIES
Fuel
Radio
Spare fuel 
Safety gear
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APPENDIX E - Training Guidelines

The following model can be used in the development of new survey areas:

Initial Contact:
- call Tribe and TASSC Commissioners for a region
- talk to local hunters, biosampler, or FWS tagger to determine general sea otter distribution
- review previous reports and surveys including maps
- send out notice, which advertises project and the need for boat operator and observers

Travel to Community:
- select boat operator and observers from the Tribe
- establish survey boundaries
- establish transect locations by discussing local landmarks and boating areas with residents 
- review standard operating procedures (“SOP”) with trainees
- calibrate eyes
- review data sheets and data entry procedure
- practice transects (start with simple and proceed to more complex). Practice transects should 

include several in the following categories: 
(1) few otters, simple shoreline physiography; 
(2) many otters, simple shoreline physiography; 
(3) few otters, complex shoreline physiography; and 
(4) many otters, complex shoreline physiography

- begin implementation of survey




